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INTRODUCTION

Heart failure is a complex clinical syndrome characterized by structural or functional 
impairment of ventricular filling or ejection of blood, affecting more than 6 million 
Americans with a prevalence that is on the rise. 1 Current definitions distinguish heart 
failure types based on differences in left ventricular ejection fraction (LVEF). Heart failure 
with reduced ejection fraction (HFrEF) is marked by an LVEF less than 40%, heart failure 
with mildly reduced ejection fraction (HFmrEF) with LVEF of 41% to 50%, and heart 
failure with preserved ejection fraction (HFpEF) with LVEF ≥50%. 2–4 Approximately

a Department of Medicine, Emory University School of Medicine, 100 Woodruff Circle, Atlanta, 

GA 30322, USA; b Department of Cardiovascular Medicine, Section of Heart Failure and Cardiac 

Transplant Medicine, Cleveland Clinic, 9500 Euclid Avenue, Cleveland, OH 44195, USA

* Corresponding author.

E-mail address: dtsmit2@emory.edu

KEYWORDS

• Heart failure with preserved ejection fraction • Diastolic dysfunction
• Diagnostic uncertainty • Comorbidities • Guideline-directed medical therapy

KEY POINTS

• Heart failure with preserved ejection fraction (HFpEF) is a clinical syndrome where patients

exhibit an ejection fraction (EF) ≥50%, cardiac dysfunction, and pulmonary or systemic

congestion.

• Standard cardiac-specific evaluation for HFpEF should include assessment for noncar-

diac causes of dyspnea; if the diagnosis remains unclear, diagnostic algorithms and/or

advanced cardiac testing may be utilized.

• Therapeutic management of patients with HFpEF is directed at the optimization of comor-

bidities, including hypertension, coronary artery disease, atrial fibrillation, chronic kidney

disease, obesity, chronic obstructive pulmonary disease, and diabetes mellitus.

• HFpEF management includes loop diuretics in individuals with fluid retention, sodium-

glucose cotransporter-2 inhibitors, angiotensin receptor-neprilysin inhibitors, and miner-

alocorticoid-receptor antagonist therapies based on gender and EF specifications.

• Future directions for HFpEF include remote pulmonary artery pressure monitoring,

splanchnic denervation, cardiac contractility monitoring, and interventions to address

frailty and sarcopenia.
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50% of patients with heart failure have preserved ejection fraction (EF), 5 in which symp-

toms and signs of heart failure exist in the setting of a (near) normal EF. 3

The cardinal feature of HFpEF is evidence of increased left ventricular (LV) stiffness 
with impaired relaxation, which may be found by invasive (eg, right heart catheteriza-

tion) or noninvasive modalities (eg, echocardiography) but more likely heralded by 
raised natriuretic peptides in the setting of either congestion and/or unexplained dys-

pnea. 4 It should be noted that natriuretic peptides may not be raised in approximately 
20% of patients with HFpEF. 6 Prior to widespread adoption of the term HFpEF, “dia-

stolic heart failure” was often used to denote this syndrome. This was extrapolated 
from the concept of “diastolic dysfunction,” which describes the pathophysiology 
that may be encountered during the evaluation of this disorder. It is important to distin-

guish that this “dysfunction” refers to a mechanical abnormality of the heart rather than 
a clinical syndrome, and diastolic dysfunction often coexists in both HFrEF and 
HFpEF. 7 The substitution of this term for HFpEF is no longer recommended, as diag-

nosing this clinical syndrome can be challenging due to an incomplete understanding 
of its pathophysiology and overlapping features and outcomes with HFrEF.

The disease and economic burden of heart failure are astounding and characterized 
by a rising use of resources and costs due to increased procedures and complications 
of heart failure. 8 The 5-year mortality rates for people living with heart failure are 50% 
to 75%. 1 Patients with HFpEF are 1.4 times per year more likely to be hospitalized, 5 

and the annual mortality for these patients is approximately 15%. 5,9 Compared with

Abbreviations

ACEi ACE inhibitors

AF atrial fibrillation

ARB angiotensin-blocker

ARNI angiotensin receptor-neprilysin inhibitor

BNP brain natriuretic peptide
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CKD chronic kidney disease

DM diabetes mellitus

EF ejection fraction

GDMT guideline-directed medical therapy

GLP-1 glucagon-like peptide-1

HFA-PEFF Heart Failure Association Pre-test assessment, Echocardiography & natriuretic 
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HFimpEF heart failure with improved ejection fraction

HFmrEF heart failure with mildly reduced ejection fraction
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KCCQ Kansas City Cardiomyopathy Questionnaire

LA left atrial

LV left ventricular

LVEDP left ventricular end-diastolic pressure

LVEF left ventricular ejection fraction

MRA mineralocorticoid-receptor antagonist

PA pulmonary artery

PAH pulmonary arterial hypertension

PCWP pulmonary capillary wedge pressure

PLR passive leg raise

SGLT2i SGLT2 inhibitors
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HFrEF, the morbidity and mortality associated with HFpEF are similar. 4 In fact, there is 
no difference between HFpEF and HFrEF with regards to hospitalization and impact 
on quality of life. 7 Heart failure remains a leading cause of hospitalization among 
adults. 10,11 Heart failure-related hospitalizations make up nearly 50% direct costs in 
the care of patients with heart failure. 12 In 2020, the total costs for heart failure in 
the United States were estimated to be around $40 billion yearly and expected to in-

crease to approximately $70 billion in 2030. 13 HFpEF accounts for a larger majority of 
total HF costs, in part due to the impact of comorbidities and high prevalence. 14 

Currently, there is a lack of robust evidence for some traditional guideline-directed 
medical therapies specifically targeted for HFpEF compared with those proven in 
HFrEF. Despite this, clinical practice guidelines for the management of HFpEF do exist 
and often emphasize relief of congestion and treatment of comorbidities in these pa-

tients. 3,4 Patients with HFpEF are typically older (>65 years) and more likely to be female 
than their counterparts with HFrEF. 15–17 More than 80% of patients with HFpEF are 
overweight or obese. 18,19 There is a higher prevalence of comorbid conditions including 
hypertension (HTN), diabetes, chronic kidney disease (CKD), atrial fibrillation (AF), and 
chronic obstructive pulmonary disease in people living with HFpEF. 20–24 Given the com-

parable outcomes in HFpEF with other types of heart failure, interventions should be 
implemented early to address current comorbid conditions and prevent additional 
morbidity and other poor outcomes for these patients. In this review, the diagnosis, 
treatment, and future directions in the management of HFpEF will be discussed.

DIAGNOSIS

Clinical Presentation

Patients with HFpEF classically present with dyspnea on exertion or at rest as well as 
fatigue. Some may concurrently present with overt signs of volume overload such as 
orthopnea, paroxysmal nocturnal dyspnea, bendopnea, pulmonary rales (ie, crackles), 
peripheral edema, or jugular venous distension, while many patients, as discussed 
later, may not have obvious evidence of congestion at rest.

Definition

Various definitions and classifications for heart failure have emerged over the years for 
diagnostic, research, and billing purposes, each having varying sensitivity and spec-

ificity based on the diagnostic parameters included. The most recent universal defini-

tion of heart failure published in the Journal of Cardiac Failure in 2021 defines heart 
failure as “a clinical syndrome with symptoms and or signs caused by a structural 
and/or functional cardiac abnormality and corroborated by elevated natriuretic pep-

tide levels and or objective evidence of pulmonary or systemic congestion.” 2 HFpEF 
is a classification of heart failure delineated by an LVEF ≥50%. 3,4 As part of the clinical 
syndrome of heart failure, HFpEF is where patients have signs and symptoms of heart 
failure as a result of high LV filling pressure despite normal or near normal EF. 25–27 This 
phenomenon of high LV filling pressures manifests as abnormal diastolic filling, or dia-

stolic dysfunction. Importantly, a patient must have signs and symptoms of heart fail-

ure to meet criteria for diagnosis; demonstration of diastolic dysfunction alone in the 
absence of signs and symptoms does not constitute the syndrome of heart failure.

Evaluation

Initial evaluation should include a comprehensive assessment for noncardiac causes 
of dyspnea on exertion such as restrictive and obstructive lung disease, obesity hypo-

ventilation syndrome, and deconditioning, as well as metabolic causes such as
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anemia or primary liver or renal disease with decompensation. Multifactorial dyspnea 
is common, and many patients with confirmed HFpEF have concurrent conditions that 
may have explained their dyspnea such as AF, restrictive or obstructive pulmonary 
disease, anemia, and frailty. However, as HFpEF is a manageable distinct condition 
of increasing incidence that carries high morbidity and mortality, it remains important 
to evaluate patients extensively for this diagnosis while still considering alternative ex-

planations for their dyspnea. 28,29

Additionally, there are conditions that meet the HFpEF criteria with similar symptoms, 
evidence of congestion, and EF of at least 50%; however, with a different and treatable 
etiology. These conditions are often described as HFpEF “masqueraders” or “pheno-

copies” and include various conditions such as cardiac amyloidosis, cardiac sarcoid-

osis, hypertrophic cardiomyopathy, hemochromatosis, Fabry disease, myocarditis, 
high-output heart failure, pulmonary HTN, lung disease with cor pulmonale, congenital 
heart disease, valvular heart disease, and pericardial disease among others. 29 

Cardiac-specific work up should begin with the least invasive testing possible, 
including history, physical examination, chest radiograph, electrocardiogram, echo-

cardiogram, and serum brain natriuretic peptides (BNPs) or N-terminal-BNP 
(NTProBNP). 30 As part of their 2019 guidelines for diagnosing HFpEF, the European 
Society of Cardiology recommends including laboratory testing for electrolytes 
including serum sodium and potassium, renal function, liver function, hemoglobin 
A1C, thyroid-stimulating hormone, a complete blood count, and an iron study panel.

Diastolic Dysfunction on Resting Transthoracic Echocardiogram

HFpEF is characterized by impaired relaxation resulting in stiffness of the left ventricle, 
ultimately culminating in increased filling pressures and left atrial (LA) dilation. 
Impaired relaxation is reflected on resting transthoracic echocardiogram (TTE) as 
slowed velocity of the return of the mitral annulus to its original position after systole. 
This velocity is termed e ′ . The increased LV pressures in diastole ultimately result in 
increased LA pressure, which, in advanced diastolic dysfunction, manifests as an in-

crease in velocity of passive blood flow through the mitral valve. This velocity is visu-

alized on TTE as the E wave. The ratio of E/e ′ has been shown to correlate with left 
ventricular end-diastolic pressure (LVEDP), which is increased in HFpEF. 31 Thus, an 
E/e ′ on resting TTE of greater than 14, septal e ′ velocity less than 7 cm/s, or lateral 
e ′ velocity less than 10 cm/s are consistent with diastolic dysfunction that may be pre-

sent in HFpEF. 32 The American Society of Echocardiography and the European Asso-

ciation of Cardiovascular Imaging have recommended additional testing parameters 
to assess for diastolic dysfunction in patients with normal EF; these include measuring 
a tricuspid regurgitation (TR) velocity (maximum >2.8 m/s) and LA volume index 
(abnormal >34 mL/m 2 ). If more than half of these variables meet these criteria, this 
is considered consistent with diastolic dysfunction. If less than half meet the criteria, 
then diastolic function is considered normal. If exactly half meet the criteria, then this is 
inconclusive. Limitations to the accuracy of these measurements include mitral valve 
disease, heavy mitral calcification, arrhythmias (eg, AF), and hypertrophic cardiomy-

opathy, among others. 32

If the patient is without overt evidence of congestion at rest or on preliminary testing 
and the diagnosis is not obvious, the patient should be then stratified for the risk of 
having HFpEF with the scoring systems later.

Diagnostic Score Algorithms

Two scoring systems exist for risk stratification, the first of which is the H2FPEF score 
validated in 2018. 33 Reddy and colleagues retrospectively evaluated patients who had
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been evaluated for noncardiac causes of dyspnea in the community and were referred 
for invasive hemodynamic testing. Parameters were identified that were highly predic-

tive of HFpEF in those who tested positive on gold standard invasive testing in com-

parison to those who did not. Using this information, a scoring system was devised 
based on the presence of HTN requiring at least 2 antihypertensives, obesity, AF, pul-

monary HTN, E/e ′ greater than 9, and age greater than 60 to estimate a probability that 
a patient has HFpEF. The presence of persistent or paroxysmal AF yields 3 points, a 
BMI greater than 30 kg/m 2 yields 2 points, and all other variables yield 1 point. A 
H2FPEF score of ≥6 predicts a diagnosis of HFpEF with a probability ≥90%.

A second scoring system, HFA-PEFF (Heart Failure Association Pre-test assess-

ment, Echocardiography & natriuretic peptide, Functional testing, Final etiology), pro-

posed in 2019, entails a 3-step system in which a recommended preliminary work up 
is factored into the HFA-PEFF algorithm to generate a risk score. 30 The scoring system 
consists of major and minor criteria divided into functional, morphologic, and 
biomarker subcategories. A high-risk score of 5 or greater confirms the diagnosis of 
HFpEF, while a low score of 1 or less gives a low probability of a diagnosis of HFpEF. 
An intermediate score between 2 to 4 prompts further diagnostic evaluation with 
noninvasive stress testing versus invasive hemodynamic assessment ± stress testing. 
Initially, a tool proposed based on expert consensus, the HFA-PEFF algorithm has 
since been validated. 34 In a cohort of 270 patients being worked up for HFpEF from 
the Maastricht database, a score of at least 5 demonstrated a high specificity of 
93% and PPV of 98%, whereas a low score of 0 to 1 had a sensitivity of 99% and 
an NPV of 73%.

Diagnostic Uncertainty

If the diagnosis remains inconclusive based on preliminary testing and the scoring sys-

tems above, the next step is to pursue exercise testing, as many patients may only 
demonstrate elevated intracardiac filling pressures during exercise. 31,35 This may be 
pursued noninvasively through stress TTE. Exercise testing in HFpEF demonstrates 
a blunted physiologic response of increased cardiac output and stroke volume to ex-

ercise, ultimately increasing filling pressures. This can be reflected on TTE as an in-

crease in E/e ′ correlating with increased LVEDP, often in conjunction with an 
increase in tricuspid regurgitation (TR) velocity at peak stress reflecting an increase 
in pulmonary artery systolic pressure (PASP). 36 An average E/e ′ at peak stress of 15 
or greater makes the diagnosis of HFpEF more likely both on its own and adds 2 points 
to the HFA-PEFF algorithm. A TR velocity of at least 3.4 m/s at peak stress in conjunc-

tion with an increased E/e ′ adds an additional point to the HFA-PEFF algorithm but is 
not diagnostic on its own. 30

If diagnosis remains inconclusive based on noninvasive exercise stress TTE, inva-

sive cardiopulmonary exercise testing is recommended. This is usually done with a 
right heart catheterization to measure intracardiac pressures with subsequent mea-

surements after supine exercise, usually performed with a stationary bicycle. Patients 
with HFpEF have been shown to have larger increases in pulmonary capillary wedge 
pressure (PCWP), LVEDP, and mean pulmonary artery (PA) pressure with exercise, as 
well as a blunted heart rate response, and a greater increase in PCWP in comparison 
to cardiac output, with a lower peak oxygen consumption. 35,37,38 Current European 
guidelines classify an invasive PCWP of at least 15 at rest or at least 25 mm Hg 
with exercise as diagnostic of HFpEF. 30

Given that exercise testing may not be widely available, passive leg raise (PLR) can 
be used instead of exercise. In a study evaluating 109 patients who underwent both 
exercise and PLR hemodynamic testing, PCWP after PLR less than 11 mm Hg ruled
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out HFpEF with 100% sensitivity, and a PCWP after PLR of at least 19 mm Hg diag-

nosed HFpEF with 100% specificity. 39 Additionally, invasive hemodynamics after 
rapid volume expansion with saline has been studied as an alternative method of diag-

nosing HFpEF. In a study of 26 patients, 14 with HFpEF, rapid volume expansion did 
result in an increase in PCWP in patients with HFpEF, but to a lesser degree than with 
exercise (18±5 vs 10±4 mm Hg; P<.0001). 40 Using data from studies conducted to 
differentiate patients with pulmonary arterial hypertension (PAH) from those with 
PAH with occult HFpEF, 41,42 D’Alto and colleagues proposed an algorithm for the 
diagnosis of HFpEF using a saline challenge with the infusion of 7 mL/kg or 500 mL 
of saline within 5 to 10 minutes with measurement of PCWP at the end of the infusion 
with a PCWP of 18 mm Hg or higher being correlated with HFpEF. 43 However, further 
studies are needed to validate the use of saline challenge in diagnosis of HFpEF and 
exact parameter cutoffs, and exercise testing remains the gold standard and should 
be used when available. Patients who do not meet these parameters are classified 
as having noncardiac dyspnea. A diagnostic pathway for HFpEF is proposed in Fig. 1.

Underdiagnosis

Despite its increasing incidence and prevalence, HFpEF is still thought to be a rela-

tively underdiagnosed condition. 35,44 This may in part be due to the inclusion of 
elevated natriuretic peptides in the definition of HFpEF, as they are often normal in

Fig. 1. Diagnostic pathway for heart failure with preserved ejection fraction.
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about one-third of patients with HFpEF. 45 Multiple patient characteristics have been 
associated with falsely normal natriuretic peptide levels including obesity, African 
ancestry, insulin resistance, increased androgen states such as in men and postmen-

opausal women, presence of constrictive pericarditis, and even genetics. 46 The com-

mon diagnostic tool of transthoracic echocardiography has inherent limitations and 
may also underestimate intracardiac filling pressures in patients with obesity in part 
due to uncoupling between intravascular volume and pressures. 47 Physical examina-

tion signs of congestion such as jugular venous distension may also be more difficult 
to assess in patients with obesity. Additionally, some patients do not have elevated 
filling pressures on echocardiography at rest and require escalation to invasive cardio-

pulmonary exercise testing, which may not be readily available at most institutions, in 
order to reveal elevated intracardiac pressures that are diagnostic of HFpEF. 35

TREATMENT

Caring for the patient with HFpEF involves management of systemic comorbidities as 
well as specific pharmacologic and nonpharmacologic therapies to target disease 
progression.

Management of Congestion

Signs and symptoms of volume overload are frequently found in patients with HFpEF 
and are directly correlated with functional intolerance as well as heart failure hospital-

izations, cardiovascular death, and all-cause mortality. 48 Loop diuretics remain the 
preferred agents for management of congestion in heart failure patients. 49 The selec-

tion of loop diuretic and dose are largely dependent on the degree of congestion. 28 For 
patients unable to achieve sufficient decongestion with loop diuretics, additional 
agents including thiazides or mineralocorticoid-receptor antagonists (MRAs) can 
also be considered. 50

Management of Comorbidities

The focus of therapeutic management strategies for patients with HFpEF is on optimi-

zation of both cardiovascular and noncardiovascular comorbidities (Table 1). 51 Multi-

ple cardiac and noncardiac comorbidities including HTN, coronary artery disease 
(CAD), AF, CKD, obesity, COPD, and diabetes mellitus (DM) are shown to have a bidi-

rectional association with HFpEF and an increased risk for morbidity and mortality 
associated with these comorbidities. 52

HTN is one of the most common identified causes of HFpEF, with a prevalence of 
60% to 89% in the HFpEF population. 51 Intensive control of systolic blood pressure 
in patients with HTN has been shown to consistently reduce the incidence of HF. 53 

For patients with established HF, intensive blood pressure control may slow key path-

ways in disease progression. 54 Per guideline recommendations, adults with HFpEF 
should have blood pressure medications titrated to attain a systolic blood pressure 
less than 130 mm Hg. 55 The choice of antihypertensive therapy should be largely 
driven by comorbidities, cost, and tolerability. Beta-blocker use exclusively as antihy-

pertensive agents should generally be avoided in patients with HFpEF due to concern 
for reduced tolerability given its negative chronotropic effects. 51 Indeed, the 
PRESERVE-HF trial demonstrated beta-blocker withdrawal significantly improved 
maximal functional capacity in HFpEF patients with chronotropic incompetence. 56 

In addition to pharmacologic control, dietary sodium restriction has been shown to 
reduce blood pressure and is associated with favorable changes in ventricular dia-

stolic function. 57
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CAD is present in greater than 50% of patients with HFpEF. CAD is associated with 
greater deterioration in systolic function and significantly worsened survival compared 
with patients without CAD. 58 Both epicardial coronary disease and increased coronary 
microvascular dysfunction are associated with worsening diastolic dysfunction and 
increased HFpEF hospitalizations. 59,60 Statins have been shown to be associated 
with reduced cardiovascular mortality and HF hospitalizations for patients with 
HFpEF. 61 Although there are no prospective trials to assess the impact of revascular-

ization on symptoms, observational analysis suggests revascularization may be asso-

ciated with preservation of cardiac function and improved outcomes in patients with 
HFpEF and CAD. 62 Notably, although nitrates are typically prescribed for relief of 
angina, the American College of Cardiology/American Heart Association/Heart Failure 
Society of America (ACC/AHA/HFSA) heart failure guidelines recommend against the 
routine use of nitrates to improve exercise capacity for patients with HFpEF and 
angina. 3 Additionally, the role of antiplatelet therapy in HFpEF remains unclear. Deci-

sions regarding anticoagulation should be individualized based on patient comorbid-

ities and bleeding risk.

AF and HFpEF commonly coexist and share many clinical features. 63 These co-

morbid conditions are associated with a higher risk for heart failure hospitalizations, 
likely reflecting heightened sensitivity to acute hemodynamic changes compared 
with patients with HFpEF in normal sinus rhythm. 64 Management strategies should 
aim to maintain normal sinus rhythm for these patients. Furthermore, catheter abla-

tion remains a viable strategy in maintaining sinus rhythm, suggested to reduce 
heart failure hospitalization rates compared with medical therapy. 65 High-

powered prospective trials are required to validate these findings. Furthermore, 
impaired diastolic function in HFpEF often results in low resting stroke volume 
and limited capacity to augment stroke volume during exertion. Consequently, 
aggressive rate control strategies may further compromise cardiac output and 
should be avoided. 51 Anticoagulation for patients with HFpEF and AF is based 
on their CHA 2 DS 2 -VASc score; however, given the high prevalence of HTN 
and older age in patients with HFpEF, anticoagulation in this patient population is 
uniformly indicated. 51

CKD, as defined by an eGFR less than 60 mL/min/1.73 m 2 , is found in up to 40% to 
60% of patients with HFpEF, partially due to multiple common underlying comorbid-

ities. 66 Management of CKD in HFpEF is largely guided by kidney disease guidelines; 
ACE inhibitors (ACEi) and angiotensin receptor blockers (ARBs) are both noted to 
reduce CKD progression in these patients. 49 Additionally, the PARAGON-HF trial 
noted less decline in renal function for HFpEF patients treated with angiotensin 
receptor-neprilysin inhibitor (ARNI) compared with ARB. 67 The EMPEROR-

Preserved trial also noted less decline in renal function for HFpEF patients treated 
with empagliflozin compared with placebo. 68 As a result of these findings, sodium-

glucose cotransporter-2 inhibitors (SGLT2i) are recommended over renin-

angiotensin antagonists in controlling CKD. 51 A small decrement in eGFR may be 
encountered with use of these nephroprotective therapies. 51

DM is present in roughly 45% of patients with HFpEF and is associated with 
increased morbidity and long-term mortality for these individuals. 69 Management stra-

tegies are limited. SGLT2i are strongly recommended given demonstrated reduction in 
heart failure (HF) hospitalization regardless of the presence or absence of diabetes. 3,68 

Consideration should be given to either stopping or dose-reducing other hypoglyce-

mic agents in order to accommodate SGLT2i therapy. 51 Finally, metformin is recom-

mended for patients with HFpEF and DM with an eGFR greater than 30 mL/min/ 
1.73 m 2 given associated mortality benefits. 70
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Up to 80% of patients with HFpEF are either overweight or have obesity. 51 Compared 
with nonobese HFpEF patients, these patients were noted to have significantly greater 
right ventricular dilation and concentric LV remodeling, increased epicardial fat thick-

ness, and greater total epicardial heart volume. 71,72 Weight loss was shown to have 
beneficial effects for these patients, with caloric restriction and aerobic exercise training 
associated with increased peak oxygen consumption and markers of inflammation. 18 

Bariatric surgery is associated with the most dramatic and sustained weight loss; how-

ever, only one small, noncontrolled study for patients with mild HFpEF showed improve-

ments in symptom severity. 73 The glucagon-like peptide-1 (GLP-1) receptor antagonist 
medication class is a novel pharmacologic weight loss therapy with increasing implica-

tions for exercise augmentation, as discussed later.

Pharmacologic Treatments

Although historically medical therapeutics for patients with HFpEF have struggled to 
demonstrate significant benefits, recent trial data have introduced new pharmacologic 
interventions that not only improve functional capacity but are shown to positively 
impact morbidity and mortality for patients with HFpEF. 49,51 Indeed, LVEF cut-off 
values have ranged widely in clinical trials for HFpEF from as low as 35% to greater 
than 55% and are acknowledged in the ACC/AHA/HFSA heart failure guidelines, 
impacting interpretation of epidemiologic data and clinical outcomes. 3,74

Promising trials regarding therapeutic management for HFpEF were demonstrated 
in 2021 and 2022 with the EMPEROR-Preserved and Deliver trials, respectively. 75 In 
the EMPEROR-Preserved trial, patients assigned to empagliflozin experienced a 
21% reduction in the primary composite outcome of HF hospitalizations or cardiovas-

cular mortality (hazard ratio [HR]: 0.79 [95% confidence interval [CI]: 0.69–0.90], 
P<.001). These findings were appreciated across subgroups defined by diabetes, 
LVEF, and background medical therapy. 68 The DELIVER trial demonstrated that pa-

tients assigned to dapagliflozin experienced an 18% reduction in the primary compos-

ite outcome of worsening HF or cardiovascular death (HR 0.82 [95% CI, 0.73–0.92], 
P<.001). These findings were also demonstrated across subgroups, including those 
defined by diabetes and LVEF. 76 Given the beneficial outcomes found in recent clinical 
trials, the 2022 ACC/AHA guidelines now recommend SGLT2i therapy to be initiated in 
all individuals with HFpEF lacking contraindications (Class IIa recommendation). 3 Key 
contraindications to SGLT2i therapy include Type 1 DM, a history of DKA, and an 
eGFR less than 20 mL/min/1.73 m 2 . Additionally, the EMPULSE trial evaluated the ef-

fect of empagliflozin versus placebo in patients with acutely decompensated HF and 
noted more rapid decongestion and significant improvement in secondary composite 
endpoint including health status and clinical outcomes across LVEF. 77 This data reaf-

firm SGLT2i therapy as a valuable regimen for HFpEF and supports predischarge initi-

ation of these therapies.

Mineralocorticoid antagonists, including ARBs, ARNIs, and mineralocorticoid re-

ceptor antagonists (MRAs), are additional agents that can be considered for specific 
subgroups within the HFpEF population (Class IIb recommendation). 3

The role of ARNI in management of HFpEF was evaluated in the PARAGON-HF trial, 
which showed a numerically decreased primary composite endpoint of HF hospitaliza-

tions and cardiovascular death between sacubitril valsartan (97/103 mg twice daily) and 
valsartan (target dose 160 mg daily); however, the results were not statistically signifi-

cant (HR 0.87 [95% CI, 0.75–1.01], P=.06). 67 Post hoc analyses, however, suggested 
patients enrolled within 30 days of hospitalization showed significantly greater risk 
reduction for the primary composite endpoint. 78 Additionally, subgroup analyses, sug-

gested potential benefit in patients with LVEF between 45% and 57% (HR 0.78 [95% CI,
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0.64–0.95]) and in women compared with men (HR 0.78 [95% CI, 0.59–0.90]). 79 Given 
these findings, ARNI initiation for HFpEF is recommended for women regardless of 
LVEF and men with LVEF less than 55% to 60% (Class IIb recommendation). 3,51 

MRAs were first evaluated for effects on clinical outcomes in the management of 
HFpEF in the TOPCAT trial. Although initial results did not show a significant benefit 
(HR 0.89 [95% CI, 0.77–1.04]), 80 a subgroup analysis of patients within North America 
found a significant reduction in the primary composite endpoint (HR 0.82 [95% CI, 
0.69–0.98]). 81 As a result, guidelines provide a Class IIb recommendation for MRAs 
to reduce hospitalizations, especially in patients with EF less than 55% to 60%. 3,51 

Recently, the FINEARTS-HF trial tested the efficacy of finerenone, a nonsteroidal 
MRA, in patients with HFmrEF and HFpEF. This trial demonstrated that finerenone 
as compared with placebo resulted in a significantly lower rate of a composite of total 
worsening heart failure events and death from cardiovascular causes (RR 0.84 [95% 
CI, 0.71–0.95], P=.007). 82 Additionally, secondary outcomes noted finerenone to 
improve patient-reported symptoms compared with placebo, as determined by the 
Kansas City Cardiomyopathy Questionnaire (KCCQ) total symptom score at 12 months 
(8.0 ± 0.3 points vs 6.4 ± 0.3 points; difference, 1.6 points; [95% CI, 0.8–2.3], P<.001). 
Recommendations addressing the guideline-directed management of HFmrEF and 
HFpEF have not been updated at the time of this publication to reflect these potential 
benefits for finerenone. 3

Lastly, the GLP-1 agonist reflects an area of increasing focus in current trials. The 
SUMMIT trial evaluated the efficacy and safety of tirzepatide compared with placebo 
in patients with HFpEF and obesity. The trial found tirzepatide to have a lower com-

posite of adjudicated death from cardiovascular causes or worsening heart failure 
(HR 0.62 [95% CI, 0.41–0.95], P=.026). Additionally, the trial noted a mean improve-

ment in KCCQ clinical summary scores (19.5 ± 1.2 points vs 12.7 ± 1.3 points; differ-

ence 6.9 points; [95% CI, 3.3–10.6], P<.001). 83 Furthermore, a pooled analysis of the 
SELECT, FLOW, STEP-HFpEF, and STEP-HFpEF DM trials demonstrated semaglu-

tide significantly reducing the risk of the composite endpoint of cardiovascular death 
or first worsening heart failure event compared with placebo (5.4% vs 7.5%, HR 0.69 
[95% CI, 0.53–0.89], P=.0045) along with a reduction in worsening heart failure events 
alone (2.8% vs 4.7%, HR 0.59 [95% CI 0.41–0.82], P=.0019). 84 GLP-1 agonists have 
also demonstrated efficacy in reducing HF hospitalizations and improving renal out-

comes for patients with HFpEF. 85 When used alongside SGLT2i, these agents are 
shown to provide summative cardiorenal protection, particularly beneficial for patients 
with type 2 diabetes and CKD. 86 Finally, GLP-1 agonists are also increasingly utilized 
as interventions for weight loss for patients with HFpEF and obesity along with bariat-

ric surgery. However, although bariatric surgery can achieve weight loss, it tends to 
increase NT-proBNP levels postoperatively. GLP-1 agonists, on the other hand, 
have been shown to significantly reduce NT-proBNP levels, promoting hemodynamic 
benefits and improving physical mobility. 87 Although current heart failure guidelines do 
not yet include the use of GLP-1 agonists as part of guideline-directed medical ther-

apy (GDMT), 3 the gathering evidence suggests future inclusion for patients with 
HFpEF and obesity 51 (Table 2).

These recommendations differ slightly for patients with HFmrEF with an LVEF 41% 
to 49% or heart failure with improved ejection fraction (HFimpEF). For HFmrEF pa-

tients, SGLT2i remains a Class IIa recommendation. Additionally, evidence-based 
beta-blockers have a Class IIb recommendation along with ARNI/ACEi/ARBs and 
MRAs, and these pharmacotherapies are preferred for patients with an LVEF on the 
lower end of the HFmrEF spectrum. 3 For HFimpEF patients, GDMT for HFrEF carries 
a Class I recommendation for maintenance therapy. 3,88
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Nonpharmacologic Interventions

Exercise interventions have consistently demonstrated large, significant, and clinically 
meaningful improvements in HF symptoms for patients with HFpEF, with a compara-

ble or even larger magnitude of improvement compared with patients with HFrEF. 89 As 
a result, exercise training is recommended for improvement of functional status, exer-

cise performance, and quality of life per ACC/AHA guidelines (Class I recommenda-

tion). 3 Enrollment of HFpEF patients in outpatient cardiac rehabilitation after 
hospitalization was associated with significantly lower risk of all-cause mortality and 
HF rehospitalization, emphasizing its viability as an effective management strategy 
for these patients. 90

FUTURE DIRECTIONS

Remote Pulmonary Artery Pressure Monitoring

Remote monitoring of PA pressures has emerged as an effective strategy to reduce 
heart failure hospitalizations in patients with New York Heart Association (NYHA) Class 
III symptoms. 91,92 Monitoring of PA pressures serves as a surrogate for measuring 
preload, allowing patients to transmit this data from home to their providers in order 
to have their medication regimen for heart failure adjusted remotely in the outpatient 
setting. Clinical trials validating the use of remote PA pressure monitoring have 
included heart failure patients across all ranges of EF including those with HFpEF. A 
subgroup analyses of HFpEF patients have shown variable efficacy in reducing heart 
failure hospitalizations in this group. 25,93 Indeed, the GUIDE-HF trial evaluated the role 
of PA pressure-guided heart failure management using the CardioMEMS HF System. 
The trial noted no significant difference in the composite outcome of all-cause mortal-

ity and total heart failure events at 12 months (HR 0.88, [95% CI 0.74–1.05], P=.16). 
However, in a prespecified COVID-19 sensitivity analysis, there was a significant 
reduction in HF events in the PA pressure-guided group (HR 0.81, [95% CI 0.66– 
1.00], P=.049). 94 Considering these findings, the use of implantable devices to monitor 
pulmonary arterial pressures is a suggested strategy to limit frequency of hospitaliza-

tions, particularly for patients with vague or labile volume states (Class IIb recommen-

dation). 3,51 These initial systems used to monitor PA pressures remotely transmitted 
measurements while patients were supine. This was thought to be a barrier to adher-

ence, as patients may be reluctant to lay flat due to symptoms of orthopnea. Recently 
the Food and Drug Adminstration-approved Cordelia PA Sensor and HF system was 
developed allowing patients to transmit PA pressure measurements while seated. 
Early analysis of enrolled patients 6 months into the PROACTIVE-HF trial has demon-

strated a lower incidence of HF hospitalizations as compared with prior trials with su-

pine monitoring, and the results are consistent in a subgroup analysis of patients with 
HFpEF. 95

Splanchnic Nerve Ablation

The splanchnic circulation is thought to be a high-capacitance vascular system 
capable of holding large amounts of blood volume with significant resultant shifts in 
hemodynamics. Activation of the splanchnic nervous system is thought to cause vaso-

constriction, leading to shifting of blood volume from the peripheral to the central cir-

culation. In HFpEF, it has been shown that inhibition of the splanchnic nerve may result 
in splanchnic vasodilation with resultant shifting of blood volume out of the central cir-

culation leading to decreases in congestion and intracardiac pressures. 96,97 More 
recently and specifically in HFpEF patients, the REBALANCE-HF randomized clinical 
trial showed that an endovascular approach to permanent denervation of the right
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splanchnic nerve was associated with safe outcomes at 1-year postintervention. 98 

However, there was no statistically significant difference in leg-raise or exercise 
PCWP at 1 month between the treatment and sham control group, nor was there a sta-

tistically significant difference in HF hospitalizations or exercise capacity at 12 months 
between the 2 groups.

Cardiac Contractility Modulation

Cardiac contractility modulation (CCM) is a device that delivers a nonexcitatory shock 
during the absolute refractory phase of the cardiac cycle, ultimately resulting in 
increased contractility, reverse remodeling of the LV, and improved EF in HFrEF pa-

tients. 99 CCM has also been shown in animal models of HFrEF to improve the expres-

sion of titin, the protein responsible for myocyte relaxation, rendering it a potential 
target for HFpEF therapy. 100 A study looking at 47 HFpEF patients over 24 weeks after 
CCM implantation showed a significant improvement in KCCQ score, a subjective 
self-assessment of functional status and symptomatology in heart failure. 101 A subse-

quent analysis revealed a reduction in the number of patients experiencing heart fail-

ure hospitalizations within the year after CCM implantation as compared with the year 
prior.

Frailty and Sarcopenia

Frailty and sarcopenia often coexist with heart failure and are associated with worse 
outcomes including all-cause mortality and hospitalizations in heart failure pa-

tients. 102,103 As such, it is important to assess for frailty in heart failure patients. 
Currently, there is no standardized frailty assessment tool specific to heart failure, 
but 2 widely accepted comprehensive assessment tools are the Fried Phenotype 
Model and the frailty index tool. Additionally, grip strength and gait speed can be 
used as markers of frailty on their own or as part of the aforementioned testing. 
With regards to intervention, the REHAB-HF trial explored initiating a rehabilitation 
program to enhance balance, mobility, strength, and endurance while elderly patients 
were inpatient and continued for 36 sessions in the outpatient setting. The intervention 
group did score higher on the Short Physical Performance Battery, a standardized 
measure of global physical function, without an appreciable difference in rehospitali-

zation after 6 months or mortality. 104 From a nutritional standpoint, PICNIC was an 
RTC in patients hospitalized with acute decompensated heart failure (ADHF) where 
patients in the intervention group received 6 months of nutritional counseling (diet opti-

mization, specific recommendations, and nutritional supplementation). Patients in the 
treatment group had both reduced HF readmission and mortality. 105 While more 
studies are needed to assess the impact of frailty interventions in heart failure, physi-

cians should be addressing frailty and sarcopenia with the current available resources.

SUMMARY

Given its growing prevalence and improving treatability and diagnostic tools, it is impor-

tant that health care practitioners from generalists to subspecialists develop a high clin-

ical index of suspicion for HFpEF in certain patients and comfortable approach to its 
diagnosis. Many HFpEF patients may not have classic signs of heart failure such as 
elevated BNP/NTProBNP, overt congestion, or elevated filling pressures at rest; it is 
important to utilize probability tools such as H2FPEF and HFA-PEFF to aid in diagnosis. 
Although the gold standard test for HFpEF is invasive hemodynamic exercise testing, 
other methods such as stress TTE, PLR, and fluid challenge can be pursued if supine 
exercise with RHC is not available. Management of HFpEF has evolved over the years
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and currently strongly relies on diuresis and management of comorbidities such as HTN, 
CAD, AF, CKD, DM, frailty, and obesity. SGLT2i and MRAs have emerged as Class IIa 
and IIb treatment recommendations, respectively. Excluding other HF mimickers is 
important when evaluating for HFpEF, as many clinical conditions masquerading as 
heart failure have different and more targeted therapies. Seated remote PA pressure 
monitoring and cardiac contractility modulation are promising emerging management 
options for HFpEF.

CLINICS CARE POINTS

• Approximately 50% of patients with heart failure have preserved ejection fraction, and 

HFpEF confers a similar risk of morbidity and mortality as HFrEF.

• Prior to widespread adoption of the term HFpEF, “diastolic heart failure” was often used to 

denote this syndrome; the substitution of this term for HFpEF is no longer recommended.

• The diagnosis of HFpEF may be challenging in some patients due to other conditions 

masquerading as heart failure; standard evaluation should include a workup for 

noncardiac causes of symptoms with the aid of diagnostic algorithms and specialized testing 

when indicated.

• Management of HFpEF emphasizes relief of congestion, treatment of comorobidities, and 

use of SGLT2 inhibitors, ARNI and MRA as guideline-directed medical therapies with 

specific albeit less robust evidence in this subgroup of heart failure patients.
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34. Barandiará n Aizpurua A, Sanders-van Wijk S, Brunner-La Rocca HP, et al. Vali-

dation of the HFA-PEFF score for the diagnosis of heart failure with preserved 
ejection fraction. Eur J Heart Fail 2020;22(3):413–21 (In eng).

35. Borlaug BA, Nishimura RA, Sorajja P, et al. Exercise hemodynamics enhance 
diagnosis of early heart failure with preserved ejection fraction. Circ Heart Fail 
2010;3(5):588–95 (In eng).

36. Belyavskiy E, Morris DA, Url-Michitsch M, et al. Diastolic stress test echocardi-

ography in patients with suspected heart failure with preserved ejection fraction: 
a pilot study. ESC Heart Fail 2019;6(1):146–53 (In eng).

37. D’Andrea A, Ilardi F, D’Ascenzi F, et al. Impaired myocardial work efficiency in 
heart failure with preserved ejection fraction. Eur Heart J Cardiovasc Imaging 
2021;22(11):1312–20 (In eng).

38. Eisman AS, Shah RV, Dhakal BP, et al. Pulmonary capillary wedge pressure pat-

terns during exercise predict exercise capacity and incident heart failure. Circ 
Heart Fail 2018;11(5):e004750. https://doi.org/10.1161/circheartfailure.117. 
004750 (In eng).

39. van de Bovenkamp AA, Wijkstra N, Oosterveer FPT, et al. The value of passive 
leg raise during right heart catheterization in diagnosing heart failure with pre-

served ejection fraction. Circ Heart Fail 2022;15(4):e008935. https://doi.org/ 
10.1161/circheartfailure.121.008935 (In eng).

40. Andersen MJ, Olson TP, Melenovsky V, et al. Differential hemodynamic effects of 
exercise and volume expansion in people with and without heart failure. Circ 
Heart Fail 2015;8(1):41–8 (In eng).

41. D’Alto M, Romeo E, Argiento P, et al. Clinical relevance of fluid challenge in pa-

tients evaluated for pulmonary hypertension. Chest 2017;151(1):119–26 
(In eng).

HF with Preserved EF 1191

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 19, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0025-7125(25)00063-X/sref26
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref26
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref26
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref26
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref27
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref27
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref28
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref28
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref29
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref29
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref30
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref30
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref30
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref30
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref31
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref31
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref31
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref32
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref32
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref32
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref32
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref33
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref33
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref33
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref34
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref34
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref34
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref35
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref35
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref35
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref36
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref36
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref36
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref37
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref37
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref37
https://doi.org/10.1161/circheartfailure.117.004750
https://doi.org/10.1161/circheartfailure.117.004750
https://doi.org/10.1161/circheartfailure.121.008935
https://doi.org/10.1161/circheartfailure.121.008935
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref40
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref40
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref40
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref41
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref41
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref41


42. Moghaddam N, Swiston JR, Levy RD, et al. Clinical and hemodynamic factors in 
predicting response to fluid challenge during right heart catheterization. Pulm 
Circ 2019;9(1):2045894018819803. https://doi.org/10.1177/2045894018819803 
(In eng).

43. D’Alto M, Badesch D, Bossone E, et al. A fluid challenge test for the diagnosis of 
occult heart failure. Chest 2021;159(2):791–7 (In eng).

44. Kosyakovsky LB, Liu EE, Wang JK, et al. Uncovering unrecognized heart failure 
with preserved ejection fraction among individuals with obesity and dyspnea. 
Circ Heart Fail 2024;17(5):e011366. https://doi.org/10.1161/circheartfailure. 
123.011366 (In eng).

45. Anjan VY, Loftus TM, Burke MA, et al. Prevalence, clinical phenotype, and out-

comes associated with normal B-type natriuretic peptide levels in heart failure 
with preserved ejection fraction. Am J Cardiol 2012;110(6):870–6 (In eng).

46. Shah SJ. BNP: biomarker Not Perfect in heart failure with preserved ejection 
fraction. Eur Heart J 2022;43(20):1952–4 (In eng).

47. Obokata M, Reddy YNV, Melenovsky V, et al. Uncoupling between intravascular 
and distending pressures leads to underestimation of circulatory congestion in 
obesity. Eur J Heart Fail 2022;24(2):353–61 (In eng).

48. Jering K, Claggett B, Redfield MM, et al. Burden of heart failure signs and symp-

toms, prognosis, and response to therapy: the PARAGON-HF trial. JACC Heart 
Fail 2021;9(5):386–97.

49. Desai AS, Lam CSP, McMurray JJV, et al. How to manage heart failure with pre-

served ejection fraction: practical guidance for clinicians. JACC Heart Fail 2023; 
11(6):619–36.

50. Singh A, Agarwal A, Wafford QE, et al. Efficacy and safety of diuretics in heart 
failure with preserved ejection fraction: a scoping review. Heart 2022;108(8): 
593–605.

51. Kittleson MM, Panjrath GS, Amancherla K, et al. 2023 ACC expert consensus 
decision pathway on management of heart failure with preserved ejection frac-

tion: a report of the American college of Cardiology solution set oversight com-

mittee. J Am Coll Cardiol 2023;81(18):1835–78.

52. Mentz RJ, Kelly JP, von Lueder TG, et al. Noncardiac comorbidities in heart fail-

ure with reduced versus preserved ejection fraction. J Am Coll Cardiol 2014;64-

(21):2281–93.

53. Group SR, Wright JT Jr, Williamson JD, et al. A randomized trial of intensive 
versus standard blood-pressure control. N Engl J Med 2015;373(22):2103–16.

54. Myhre PL, Selvaraj S, Solomon SD. Management of hypertension in heart failure 
with preserved ejection fraction: is there a blood pressure goal? Curr Opin Car-

diol 2021;36(4):413–9.

55. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/ 
AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, eval-

uation, and management of high blood pressure in adults: a report of the Amer-

ican college of Cardiology/American heart association task force on clinical 
practice guidelines. Circulation 2018;138(17):e484–594.

56. Palau P, Seller J, Dominguez E, et al. Effect of beta-blocker withdrawal on func-

tional capacity in heart failure and preserved ejection fraction. J Am Coll Cardiol 
2021;78(21):2042–56.

57. Hummel SL, Seymour EM, Brook RD, et al. Low-sodium DASH diet improves 
diastolic function and ventricular-arterial coupling in hypertensive heart failure 
with preserved ejection fraction. Circ Heart Fail 2013;6(6):1165–71.

Mathew et al1192 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 19, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1177/2045894018819803
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref43
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref43
https://doi.org/10.1161/circheartfailure.123.011366
https://doi.org/10.1161/circheartfailure.123.011366
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref45
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref45
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref45
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref46
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref46
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref47
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref47
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref47
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref48
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref48
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref48
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref49
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref49
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref49
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref50
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref50
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref50
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref51
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref51
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref51
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref51
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref52
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref52
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref52
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref53
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref53
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref54
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref54
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref54
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref55
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref55
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref55
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref55
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref55
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref56
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref56
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref56
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref57
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref57
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref57


58. John JE, Claggett B, Skali H, et al. Coronary artery disease and heart failure with 
preserved ejection fraction: the ARIC study. J Am Heart Assoc 2022;11(17): 
e021660. https://doi.org/10.1161/JAHA.121.021660.

59. Dryer K, Gajjar M, Narang N, et al. Coronary microvascular dysfunction in pa-

tients with heart failure with preserved ejection fraction. Am J Physiol Heart 
Circ Physiol 2018;314(5):H1033–42.

60. Taqueti VR, Solomon SD, Shah AM, et al. Coronary microvascular dysfunction 
and future risk of heart failure with preserved ejection fraction. Eur Heart J 
2018;39(10):840–9.

61. Alehagen U, Benson L, Edner M, et al. Association between use of Statins and 
mortality in patients with heart failure and ejection fraction of >/=50. Circ Heart 
Fail 2015;8(5):862–70.

62. Hwang SJ, Melenovsky V, Borlaug BA. Implications of coronary artery disease in 
heart failure with preserved ejection fraction. J Am Coll Cardiol 2014;63(25 Pt A): 
2817–27.

63. Kotecha D, Lam CS, Van Veldhuisen DJ, et al. Heart failure with preserved ejec-

tion fraction and atrial fibrillation: vicious twins. J Am Coll Cardiol 2016;68(20): 
2217–28.

64. Fauchier L, Bisson A, Bodin A. Heart failure with preserved ejection fraction and 
atrial fibrillation: recent advances and open questions. BMC Med 2023;21(1):54.

65. Gu G, Wu J, Gao X, et al. Catheter ablation of atrial fibrillation in patients with 
heart failure and preserved ejection fraction: a meta-analysis. Clin Cardiol 
2022;45(7):786–93.

66. Tuttle ML, Fang JC, Sarnak MJ, et al. Epidemiology and management of patients 
with kidney disease and heart failure with preserved ejection fraction. Semin 
Nephrol 2024;44(2):151516. https://doi.org/10.1016/j.semnephrol.2024.151516.

67. Solomon SD, McMurray JJV, Anand IS, et al. Angiotensin-neprilysin inhibition in 
heart failure with preserved ejection fraction. N Engl J Med 2019;381(17): 
1609–20.

68. Anker SD, Butler J, Filippatos G, et al. Empagliflozin in heart failure with a pre-

served ejection fraction. N Engl J Med 2021;385(16):1451–61.

69. McHugh K, DeVore AD, Wu J, et al. Heart failure with preserved ejection fraction 
and diabetes: JACC state-of-the-art review. J Am Coll Cardiol 2019;73(5): 
602–11.

70. Halabi A, Sen J, Huynh Q, et al. Metformin treatment in heart failure with pre-

served ejection fraction: a systematic review and meta-regression analysis. Car-

diovasc Diabetol 2020;19(1):124.

71. Obokata M, Reddy YNV, Pislaru SV, et al. Evidence supporting the existence of a 
distinct obese phenotype of heart failure with preserved ejection fraction. Circu-

lation 2017;136(1):6–19.

72. Litwin SE, Komtebedde J, Seidler T, et al. Obesity in heart failure with preserved 
ejection fraction: insights from the REDUCE LAP-HF II trial. Eur J Heart Fail 2024; 
26(1):177–89.

73. Mikhalkova D, Holman SR, Jiang H, et al. Bariatric surgery-induced cardiac and 
lipidomic changes in obesity-related heart failure with preserved ejection frac-

tion. Obesity (Silver Spring) 2018;26(2):284–90.

74. Vaduganathan M, Michel A, Hall K, et al. Spectrum of epidemiological and clin-

ical findings in patients with heart failure with preserved ejection fraction strati-

fied by study design: a systematic review. Eur J Heart Fail 2016;18(1):54–65.

75. Campbell P, Rutten FH, Lee MM, et al. Heart failure with preserved ejection frac-

tion: everything the clinician needs to know. Lancet 2024;403(10431):1083–92.

HF with Preserved EF 1193

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 19, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1161/JAHA.121.021660
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref59
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref59
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref59
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref60
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref60
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref60
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref61
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref61
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref61
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref62
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref62
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref62
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref63
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref63
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref63
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref64
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref64
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref65
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref65
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref65
https://doi.org/10.1016/j.semnephrol.2024.151516
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref67
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref67
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref67
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref68
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref68
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref69
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref69
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref69
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref70
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref70
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref70
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref71
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref71
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref71
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref72
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref72
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref72
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref73
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref73
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref73
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref74
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref74
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref74
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref75
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref75


76. Solomon SD, McMurray JJV, Claggett B, et al. Dapagliflozin in heart failure with 
mildly reduced or preserved ejection fraction. N Engl J Med 2022;387(12): 
1089–98.

77. Voors AA, Angermann CE, Teerlink JR, et al. The SGLT2 inhibitor empagliflozin in 
patients hospitalized for acute heart failure: a multinational randomized trial. Nat 
Med 2022;28(3):568–74.

78. Vaduganathan M, Claggett BL, Desai AS, et al. Prior heart failure hospitalization, 
clinical outcomes, and response to sacubitril/valsartan compared with valsartan 
in HFpEF. J Am Coll Cardiol 2020;75(3):245–54.

79. McMurray JJV, Jackson AM, Lam CSP, et al. Effects of sacubitril-valsartan 
versus valsartan in women compared with men with heart failure and preserved 
ejection fraction: insights from PARAGON-HF. Circulation 2020;141(5):338–51.

80. Pitt B, Pfeffer MA, Assmann SF, et al. Spironolactone for heart failure with pre-

served ejection fraction. N Engl J Med 2014;370(15):1383–92.

81. Pfeffer MA, Claggett B, Assmann SF, et al. Regional variation in patients and out-

comes in the treatment of preserved cardiac function heart failure with an aldo-

sterone antagonist (TOPCAT) trial. Circulation 2015;131(1):34–42.

82. Solomon Scott D, McMurray John JV, Vaduganathan M, et al. Finerenone in 
heart failure with mildly reduced or preserved ejection fraction. N Engl J Med 
2024;391(16):1475–85.

83. Packer M, Zile MR, Kramer CM, et al. Tirzepatide for heart failure with preserved 
ejection fraction and obesity. N Engl J Med 2025;392(5):427–37 (In eng).

84. Kosiborod MN, Deanfield J, Pratley R, et al. Semaglutide versus placebo in pa-

tients with heart failure and mildly reduced or preserved ejection fraction: a 
pooled analysis of the SELECT, FLOW, STEP-HFpEF, and STEP-HFpEF DM 
randomised trials. Lancet 2024;404(10456):949–61.

85. Faruque L, Yau K, Cherney DZI. Glucagon-like peptide-1 receptor agonists to 
improve cardiorenal outcomes: data from FLOW and beyond. Curr Opin Nephrol 
Hypertens 2025;34(3):232–40 (In eng).

86. Sawami K, Tanaka A, Node K. Updated evidence on cardiovascular and renal 
effects of GLP-1 receptor agonists and combination therapy with SGLT2 inhib-

itors and finerenone: a narrative review and perspectives. Cardiovasc Diabetol 
2024;23(1):410 (In eng).

87. Kosiborod MN, Abildstrøm SZ, Borlaug BA, et al. Semaglutide in patients with 
heart failure with preserved ejection fraction and obesity. N Engl J Med 2023; 
389(12):1069–84 (In eng).

88. Bozkurt B. Contemporary pharmacological treatment and management of heart 
failure. Nat Rev Cardiol 2024;21(8):545–55.

89. Sachdev V, Sharma K, Keteyian SJ, et al. Supervised exercise training for 
chronic heart failure with preserved ejection fraction: a scientific statement 
from the American heart association and American college of Cardiology. 
J Am Coll Cardiol 2023;81(15):1524–42.

90. Kamiya K, Sato Y, Takahashi T, et al. Multidisciplinary cardiac rehabilitation and 
long-term prognosis in patients with heart failure. Circ Heart Fail 2020;13(10): 
e006798. https://doi.org/10.1161/CIRCHEARTFAILURE.119.006798.

91. Brugts JJ, Radhoe SP, Clephas PRD, et al. Remote haemodynamic monitoring 
of pulmonary artery pressures in patients with chronic heart failure 
(MONITOR-HF): a randomised clinical trial. Lancet 2023;401(10394):2113–23 
(In eng).

Mathew et al1194 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 19, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0025-7125(25)00063-X/sref76
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref76
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref76
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref77
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref77
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref77
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref78
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref78
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref78
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref79
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref79
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref79
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref80
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref80
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref81
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref81
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref81
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref82
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref82
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref82
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref83
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref83
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref84
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref84
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref84
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref84
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref85
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref85
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref85
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref86
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref86
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref86
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref86
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref87
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref87
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref87
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref88
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref88
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref89
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref89
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref89
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref89
https://doi.org/10.1161/CIRCHEARTFAILURE.119.006798
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref91
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref91
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref91
http://refhub.elsevier.com/S0025-7125(25)00063-X/sref91


92. Abraham WT, Adamson PB, Bourge RC, et al. Wireless pulmonary artery hae-

modynamic monitoring in chronic heart failure: a randomised controlled trial. 
Lancet 2011;377(9766):658–66 (In eng).

93. Adamson PB, Abraham WT, Bourge RC, et al. Wireless pulmonary artery pres-

sure monitoring guides management to reduce decompensation in heart failure 
with preserved ejection fraction. Circ Heart Fail 2014;7(6):935–44 (In eng).

94. Lindenfeld J, Zile MR, Desai AS, et al. Haemodynamic-guided management of 
heart failure (GUIDE-HF): a randomised controlled trial. Lancet 2021;398-

(10304):991–1001 (In eng).

95. Guichard JL, Bonno EL, Nassif ME, et al. Seated pulmonary artery pressure 
monitoring in patients with heart failure: results of the PROACTIVE-HF trial. 
JACC Heart Fail 2024;12(11):1879–93 (In eng).

96. Fudim M, Patel MR, Boortz-Marx R, et al. Splanchnic nerve block mediated 
changes in stressed blood volume in heart failure. JACC Heart Fail 2021;9(4): 
293–300 (In eng).

97. Fudim M, Zirakashvili T, Shaburishvili N, et al. Transvenous right greater 
splanchnic nerve ablation in heart failure and preserved ejection fraction: first-

in-human study. JACC Heart Fail 2022;10(10):744–52 (In eng).

98. Fudim M, Borlaug BA, Mohan RC, et al. Endovascular ablation of the greater 
splanchnic nerve in heart failure with preserved ejection fraction: the 
REBALANCE-HF randomized clinical trial. JAMA Cardiol 2024;9(12):1143–53 
(In eng).

99. Yu CM, Chan JY, Zhang Q, et al. Impact of cardiac contractility modulation on 
left ventricular global and regional function and remodeling. JACC Cardiovasc 
Imaging 2009;2(12):1341–9 (In eng).
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